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Abstract : Most of mechanical structures are composed of many substructures connected to one another by various
types of mechanical joints with various shapes of cutouts. It is important to study these connected structures under
dynamic forces for evaluation of stress concentration. In this paper, a FQI(fatigue quality index) analysis using the
concept of SF(severity factorj is performed to various shape of elliptical hole. The SF is affected by the location of
cutout in plate and radius ratio, static SF is analyzed with finite element analysis and the equation of FQI for predicting
a dynamic SF is formed. A

Key words : FQI(fatigue quality index, ¥ 2%%|<), Elliptical hole(E}1&), SF(severity factor, 7} & EA|<R),
- radius ratio( ¥F73 8]), Notch ratio(:=X] 2 &4H7A)

Nomenclature ) : diameter of elliptical hole along to perpen-
o : hole condition factor » - dicular direction of 7
8 : hole filling factor d : diameter of elliptical hole along to direction of 2
’ G reference stress(MPa) Ky : local stress concentration factor by A P
O Max. stress( MPa) k,, : local stress concentration factor»by P
o, :local stress by bypass load P( MPu) FQI : fatigue quality index
oy : local stress by transfer load A P(APa) P : bypass load
A : material constant AP transfer load
P : material constant SF  :severity factor
a : diameter of ell'iptical hole along to direction of P t - thickness of plate
w . :width of plate
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Table 1 Hole condition factor, «

Fillet radii 1.0~15
Standard hole drilled 1.0
Broached or reamed 0.9

Cold worked holes 0.7~0.8
Table 2 Hole filling factor, 3
Open holes 1.0
Lock boit(steel) 0.75
Rivets 0.75
Threaded bolts 0.75~0.9
Taper-lock 0.5
Hi-lock 0.75

3. AlS al i é:ll

i
S

3.1 Alg®

Fig. 2} o] Z o] 170mm, & 40mm, 5 7] 6mm <l
ol sH52Hgede] e ekl AA d, ol
8mmeo] i, o2 A7 d, ©} 16mm, 8mm, 5.3mm 7]
3 4mmE WElEeE e E S vhaste] 43 R 3
Aol 23 SHAFA T & SFE M sk, ol € ©f

&3t FQI & AZYsA:

3.2 gateAs|AMol ojst sk

Fig. 29} 2o] e} 3-8 7HA & ol ZA] Al AJ]

92 siEXIEAIZES|=2F M3 M55, 2005

()

5.3
(©

Fig. 2 Specimen with varying elliptical hole radius ratio

d,/d, , where diameter d, is 8mm and diameters d, are

16mm, 8mm, 5.3mm and 4mm.
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Fig. 3 Finite element models varying radius ratio d,/d, = 1.5,

where diameter d, is 8 mm and diameter d, is 5.3mm
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(a) Radius ratio 0.5(d,=16mm) (b) Radius ratio 1.0(d,=8mm)

(c) Radius ratio 1.5(d,=5.3mm) (d) Radius ratio 2.0(d,=4mm)

Fig. 4 Results of finite element analysis for diameter dl is 8mm and diameters d2 are 16mm, 8mm, 5.3mm and 4mm
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Fig. 5 Severity factor with radius ratio of elliptical hole by
FEM
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Fig. 6 Severity factor with radius ratio of elliptical hole by
photoelasticity method and thermal elasticity
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Fig. 7 Fatigue quality index compare to severity factor from
photoelastic and thermal elastic measurement
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